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Introduction 
Addition agents in electroplating baths (added to give enhanced physical 
properties viz., brightness, moothness, internal stress etc.) usually increase cathodic 
polarization 1.There are however certain compounds which, when added to acidified 
copper sulphate solution, decrease the cathodic polarization 2. Apart from the 
stimulating or retarding action of these addition agents on polarization, they are 
also found to alter the growth habit of deposits. 
Fischer and his coworkers 3 have classified certain nitrogen-containing 
organic addition agents under those which have a stimulatory action on cathodic 
polarization. Barnes 4 has shown that sulphur-containing addition agents have a 
retarding effect on cathodic polarization. In either case they have shown that there 
is a change in the physical properties of the deposited metal. 
The present work investigates the effects of thioglycollic acid (TGA) and 
benzotriazole (BTA) addition agents on the cathodic polarization potential of copper 
during electrocrystallization of copper on copper single crystal planes. 
Experimental 
The general procedure and the preparation of highly purified solutions, and 
of cathode surfaces have been described s. Standard methods of surface preparation 
such as mechanical polishing and electropolishing were used prior to the deposition 
process as done similarly by P. A. Jacquet 19. Single crystals were grown in specified 
orientation at the Oak Ridge National Laboratory, Tennessee, U.S.A. Further 
orientations are confirmed by etching techniques. The standard electrolyte solution 
used contained highly purified CuSO4 (0.25 M) and H2SO4 (0.1 M). The addition 
agents used were AR materials, known amounts of which were added directly to 
the standard solution before use. 
The copper cathodes used were [100], [110] and [111] planes of copper. 
Electrodeposition electropolished copper single crystal planes was carried out up 
to a thickness equivalent to 10 C cm-2 (3.6 #m). The activation overpotential (t/) 
during deposition was measured using a high impedance voltmeter with an accuracy 
of + 1 mV. The dry surface of the deposit was examined under a metallurgical 
